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Chapter I Evaluation of Various Absorber Section Compositions
The worths of an APPR absorber section with reduced amounts of boron were measured relative to a standard boron absorber. In addition the APPR type absorber section containing europium oxide as the poison was evaluated relative to the standard boron absorber.
In all of the measurements control rods A and B were withdrawn 20. 5
inches. Control rods 1, 2, 3 and 4 were operated as a bank. The absorber being measured was placed in rod C and was always fully inserted. The position of the four rod was determined with the different types of absorbers. The bank was calibrated at various positions to determine the change in absorber worth for the different absorbers.
In Table 1 
EONHDEHHSm:
The absorber containing 56.4 grams B-10 is the standard APPR absorber.
The total worth of the normal center control rod in the 7x7 core array when measured with the 4 Rod bank deeply inserted is approximately 700 cents. This includes the fuel section of the control rod assembly, the stainless steel of the absorber section, and the normal 56.4 grams B-10 loading.
Chapter II Worth of Individual APPR Control Rods
Several measurements were made during the ZPE-2 experiments which can be used to determine the approximate integral worth of various individual control rods in a core unperturbed by other rods. Since the shape of the differential worth curve of various rods is the same when unperturbed by other rods, it was necessary to obtain only one complete calibration. This calibration was performed on the center control rod in the 7x7 core poisoned with boron.' ' Table 2 Integral Worth of Individual Control Rods in the 7x7 Core Array
Control Rod Reactivity Worth -cents C 575+25 1 320 + 50
In Table 2 it would appear that the integral worth of the five rod bank is 1855 + 200 cents and the seven rod bank is 2715 + 300 cents. However, due to reinforcement of the control rods in the five rod bank the integral worth is 2800 (2) cents or approximately 50% more. ^ ' In the seven rod bank the integral worth (3) is 3300 cents or approximately 20% more. ' Consequently, the insertion of control rods A and B introduces shadowing. 
CONFIDENTUL
Calibrations of APPR control rods in the 5 x 5 core array (21 elements with 7 control rods) were made. Again the shape of the calibration curve was similar to that in the 7x7 core. The reactivity effect of replacing fixed fuel elements for control rod fuel elements and baskets in a core unperturbed by control rods was measured. Table 4 Reactivity The substitution of fixed fuel elements in all of the control rod positions in the 5x5 core results in an increase in reactivity of 392 + 50 cents. Chapter IV Excess Reactivity in Various Core Arrays
The excess reactivity in a core containing a minimum number of fuel elements consistent with a symmetric geometry was measured. The core contained 16 fuel elements in a 4 x 4 array (15 fixed fuel elements and one control rod in an outside row of elements). The control rod was withdrawn 7.92 Inches. Boron was added uniformly and the control rod was calibrated.
This configuration with the rod fully withdrawn has 317 + 15 cents excess reactivity. The substitution of a fixed fuel element for the control rod fuel element was estimated to be worth an additional 56 + 10 cents. Therefore the total excess reactivity In a core containing 16 fixed fuel elements In a 4x4 array Is 373 + 25 cents.
The excess reactivity in the 5 x 5 core array with 21 elements of which 7 were control rod elements was estimated to be 700 + 100 cents. Substitution of fixed elements for the seven control rods yielded an additional 392 + 50 cents.
Therefore the total excess reactivity a core containing 21 fixed fuel elements
In a 5 X 5 array Is 1092 + 150 cents.
Previously the excess reactivity In the 7 x 7 core was determined as The excess reactivity In the 4x4 core array Is most accurately known, 2 By assuming a constant reflector savings of 6 cm and a K Infinite of 1. 50, M can be solved in the equation -
•"^ ^T^M^^^-
Z^Bfi^wsmui, 2 2 The Implied M is 34. 3 cm . The calculated K^ff ^or the 5x5 array and 7x7 array can now be found. The excellent agreement is In some respect fortuitous In consideration of the assumptions made. However, since the Implied M was calculated from the 4x4 core array where Kgfj was most exactly measured, It can also be assumed reasonably accurate. 14 roNnDBifEbarci-;
